A new genus and a new species of Eulimidae are described based on the shell morphology and on the host-parasite relationship of the type species. Eulimacrostoma microsculpturata Souza & Pimenta gen. nov. and sp. nov. parasitizes a starfish of the genus Luidia and has an elongated, conical, straight, or slightly curved shell, a protoconch with a brownish spiral band and convex whorls, a peculiar large and broad aperture with a strongly protruding outer lip, and microsculpture of axial lines on the teleoconch. Four other species are included in the genus, all from the western Atlantic: Eulimacrostoma chascanon (Watson, 1883), comb. nov., Eulimacrostoma fusus (Dall, 1889), comb. nov., Eulimacrostoma lutescens (Simone, 2002), comb. nov., and Eulimacrostoma patula (Dall & Simpson, 1901) , comb. nov. Newly available material of Eulimacrostoma patula expands the known geographic distribution of this species in the Caribbean to the north coast of Brazil. Eulimacrostoma chascanon and Eulimacrostoma fusus and Eulimacrostoma lutescens are known only by the type series which was re-examined. A redescription is provided for Eulimacrostoma chascanon and Eulimacrostoma fusus. Species within Eulimacrostoma differ mainly by teleoconch sculpture, the presence or absence of an umbilical fissure, and shell dimensions. Lectotypes are designated for Eulimacrostoma chascanon, Eulimacrostoma fusus, and Eulimacrostoma patula.
Introduction
Eulimidae Philippi, 1853 is a diverse group of marine gastropods comprising more than 1,000 valid species and more than 90 valid genera (MolluscaBase 2018). A massive collection effort in New Caledonia included eulimids as one of the most species-rich families of marine gastropods and about 80% of the species were possibly new to science (Bouchet et al. 2002) . Eulimids are parasites of the five extant classes of Echinodermata and shows different life strategies (e.g., ectoparasitism, endoparasitism, gall formers) (Warén 1983; Takano and Kano 2014) . Warén (1983) suggested that all species in a given genus parasitize a single class of Echinodermata, with Recently, one eulimid attached to the starfish Luidia ludwigi scotti Bell, 1917 (Luidiidae) , collected in the upper bathyal zone off Florida, USA, was studied by the authors and did not correspond to any other species and genus known to parasitize asteroids or other echinoderms. The availability of a single specimen hampered the description of the taxa, but recently we identified shells of the same species from nearby localities in malacological collections, which enabled the present description.
Material and methods
The material examined is housed in the following malacological collections: Academy of Natural Sciences of Philadelphia, Drexel University, Philadelphia, Pennsylvania, USA (ANSP); Florida Museum of Natural History, Florida University, Gainesville, Florida, USA (FLMNH); Museum of Comparative Zoology, Harvard University, Cambridge, Massachusetts, USA (MCZ); Museu Nacional, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Rio de Janeiro, Brazil (MNRJ); Natural History Museum, London, United Kingdom (NHMUK); Smithsonian National Museum of Natural History, Washington DC, USA (USNM).
During the course of this study, a fire destroyed several collections of MNRJ (Zamudio et al. 2018) , including material cited herein. Some vouchers and types from other institutions on loan were also at the MNRJ and were destroyed. These lots are indicated with an asterisk (*) in the material examined. (Tavares 1999) .
Taxonomic identifications were based on conchological features in comparison with original descriptions and illustrations and examination of type material. Terminology of shell features follows Bouchet and Warén (1986) and Souza and Pimenta (2019) . The outer lip may be opisthocline (connection at the suture behind the distal region), prosocline (connection in front of the distal region) or orthocline (in the same plane). Incremental scars are older positions of the outer lip and when present are usually deep and well demarcated; they are formed during the periodical growth of the eulimids (see Bouchet and Warén 1986 : 310 for details). Microsculpture of axial lines usually appears in regular intervals, from suture to suture in each whorl and do not interrupt the suture as do the incremental scars. Growth lines are usually present at irregular intervals and do not reach from one suture to the other. Measurements of the shell are based on Souza and Pimenta (2019) Diagnosis. Eulimids parasitic on asteroids. Shell elongated, conical, straight or slightly curved. Protoconch subcylindrical, smooth. Teleoconch with slightly convex whorls, several incremental scars and microsculpture of axial lines, wide brownish spiral bands, a large and spread aperture, occupying between 60-70% of the body whorl length, and an orthocline outer lip, strongly protruding.
Etymology. Eulima, due to the systematic affinity and for being one of the most common names of the family, in combination with Macros, Gr. = long; and Stomatos, Gr. = mouth; in reference to the broad shape of the shell aperture. 
Eulimacrostoma microsculpturata

Diagnosis.
Eulimid parasitic on starfish, with an elongated shell, presenting microsculpture of axial lines, domeshaped apex, a narrow brownish spiral band close to the suture in the protoconch and a wide brownish spiral band along the teleoconch, a high, wide and spread aperture. Umbilicus absent.
Description. Shell conical with an obtuse apex, reaching about 7.3 mm long and 2.0 mm wide. Protoconch vit- reous, with a brownish spiral band close to the suture, subcylindrical, about 2.5 whorls, 300 µm wide, 400 µm in height, smooth, transition to teleoconch marked by a subtle incremental scar and the end of the brownish spiral band. Teleoconch with about nine whorls of sinuous outline, convexity more attenuated on the lower region of each whorl; suture deep, well impressed, sloping; subsutural zone occupying about 1/5 of the whorl height; surface glossy, presenting several incremental scars and microsculpture of opisthocline axial lines; incremental scars well developed, appearing in irregular intervals; microsculpture of axial lines present at fairly regular intervals between 80-110 μm. Last whorl occupying about 45% of the shell length; base rounded in outline, elongated. Aperture high, occupying about 70% of the body whorl length, wide, pear-shaped, expanded laterally, acute posteriorly, rounded and spread anteriorly; outer lip thin, very sinuous, orthocline, retracted near the suture, after strongly protruding, and retracted in the distal region, maximum projection at the middle of the outer lip height; inner lip sinuous, sloping and well demarcated. Umbilicus absent. Teleoconch whitish or vitreous, fresh specimens usually have the region near the suture uncoloured and the rest of the whorl yellowish to brownish.
Measurements. Holotype USNM 429762: whorls = 8; SL = 3.16 mm; BWL = 1.60 mm; AL = 1.06 mm; SW = 1.08 mm; AW = 0.60 mm. Paratype USNM 433081: Whorls = 11; SL = 6.50 mm; BWL = 3.09 mm; AL = 2.10 mm; SW = 1.88 mm; AW = 1.10 mm.
Geographic distribution. USA: Florida; Puerto Rico.
Bathymetric distribution. From 128 m to 293 m.
Remarks. Dall (1927: 67) cited 20 specimens of "Melanella patula" from "off Georgia". The USNM houses two lots (USNM 108031, USNM 108380, respectively from Fernandina, Florida, USFC stn. 2668, and from Georgia, USFC stn. 2415), that can be attributed to the material studied by Dall (1927) due to the labels. USNM 108031 contains a single shell with a broken protoconch and an eroded surface. Although the shell is not in perfect condition, it is possible to affirm that it is actually Eulimacrostoma microsculpturata sp. nov. by the general shape and teleoconch sculpture. USNM 108380 contains seven shells, most of them immature, which can neither be identified with certainty as Eulimacrostoma patula (Dall & Simpson, 1901) , comb. nov. nor as Eulimacrostoma microsculpturata.
Most specimens of Eu. microsculpturata have a straight spire (Figs 1A, 2A), but individuals of the lot USNM 433081 (Fig. 1B ) have a slightly curved spire. The curvature is a growth phenomenon related with the position of the incremental scars and usually helps to distinguish species (Bouchet and Warén 1986: 312) . However, in the case of Eu. microsculpturata the protoconch, color pattern, shape of the aperture, and dimensions are very similar in all individuals and we consider all of them belonging to the same taxon. The holotype USNM 429762 and paratype FLMNH are young individuals and shows a more rhomboid aperture and angulated body whorl, which is a common feature at this stage of growth (Bouchet and Warén 1986: 310; Souza et al. 2018: 926) .
Eulimacrostoma chascanon (Watson, 1883) , comb. nov. (Fig. 3A-C ) differs by the colorless shell, an aperture not so gaping anteriorly and by the proportionally smaller dimensions (Table 1 ). The lectotype of E. chascanon (Fig. 3A, B) is not fresh and the color pattern may have disappeared over time despite the good preservation of the shell surface.
Eulimacrostoma fusus (Dall, 1889) , comb. nov. (Fig.  3D-I ) differs by being proportionally greater in shell size: the lectotype with about 12 whorls is 11.24 mm long, whereas the holotype of Eu. microsculpturata with about 11 whorls is 6.50 mm long. Eulimacrostoma fusus has no color pattern and the protoconch is wider than in Eu. microsculpturata.
Eulimacrostoma lutescens (Simone, 2002) , comb. nov. (Fig. 3J-N) differs by the flatter teleoconch whorls and by the relatively wider and longer shell (holotype MNHN- Redescription. Shell whitish, conical with an obtuse apex, reaching about 4.5 mm long and 1.2 mm wide, about 13 whorls. Protoconch vitreous, subcylindrical. Shell with about 13 whorls of slightly sinuous outline, with convexity more attenuated on the lower region of each whorl; suture slightly impressed, sloping; subsutural zone not visible; surface glossy, showing axial lines and incremental scars; incremental scars slightly impressed, appearing in irregular intervals. Last whorl occupying about 45% of the shell length; base rounded, elongated. Aperture high, occupying about 60% of the body whorl length, wide, pear-shaped, expanded laterally, acute posteriorly, rounded and spread anteriorly; outer lip thin, very sinuous, orthocline, strongly retracted near the suture, after strongly project, and retracted in the distal region, maximum projection below the middle of the outer lip height; inner lip sinuous, sloping and well demarcated. Umbilicus absent. Remarks. Eulimacrostoma chascanon comb. nov. (Fig.  3A-C) presents some similarities to the new genus, such as the elongated shell with moderately convex whorls and the wide aperture with an orthocline outer lip, strongly protruding. The shell surface is very polished, but some axial lines can be observed in the types. An analysis under SEM would confirm whether these impressions are like the kind of sculpture present in Eu. microsculpturata.
Measurements
The type material of Eu. chascanon formerly consisted of two syntypes (Fig. 3A-C) housed in the NHMUK collection. The shell of NHMUK 1887.2.9.1587 is the best preserved one and seems to be the shell figured by Watson (1886: pl. 35, fig. 4 ), which is here selected as the lectotype (Fig. 3A, B) .
Eulimacrostoma fusus (Fig. 3D-I ) differs mainly by the proportionally longer shell (lectotype USNM 87273, 12 whorls, 11.24 mm long vs lectotype NHMUK 1887.2.9.1587 of Eu. chascanon, 13 whorls, 4.49 mm long) and wider apex.
Eulimacrostoma lutescens (Fig. 3J-N Redescription. Shell whitish, conical with an obtuse apex, reaching about 12.4 mm long and 2.8 mm wide, about 12 whorls, apical whorls slightly bent, aperture broad. Protoconch whitish, subcylindrical. Shell with about 12 whorls of slightly sinuous outline, with convexity more attenuated on the lower region of each whorl; suture well impressed, sloping; subsutural zone occupying about 1/5 of the whorl height; surface glossy, showing microsculpture of axial lines and incremental scars; incremental scars well impressed, appearing in irregular intervals. Last whorl occupying about 45% of the shell length; base rounded, slightly truncated. Aperture high, occupying about 65% of the body whorl length, wide, slightly acute and spread anteriorly and acute posteriorly; outer lip thin, very sinuous, orthocline, strongly retracted near the suture, after strongly protruding, and retracted in the distal region; inner lip almost straight, well demarcated. Umbilicus absent.
Measurements. Lectotype USNM 87273: whorls = 12; SL = 11.24 mm; BWL = 5.28 mm; AL = 3.55 mm; SW = 2.78 mm; AW = 1.55 mm. 
Bathymetric distribution. From 457 to 1170 m (Dall 1889).
Remarks. The types of Eulimacrostoma fusus comb. nov. (Fig. 3D-I ) have a partially broken aperture, resembling a channeled aperture (Dall 1889 ). This condition does not allow for the aperture to be perfectly described, but it is very elongated. The shell is conical, very elongated, with moderately convex and slightly distorted whorls. This species has well-demarcated axial lines in the teleoconch surface (Fig. 3H, I ) and a broad subcylindrical protoconch ( Figure 3G ), which resembles Eu. microsculpturata.
Dall (1889) referred to two specimens from different localities, and thus these shells are originally syntypes. Here, USNM 87273 is selected as the lectotype (Fig.  3D, E, G-I) . Dall (1927: 68) recorded 18 shells off Fernandina, Florida, USA, without illustrations. The material cited by Dall was not found in the USNM and is considered dubious. There is no other additional record of the species. Odé (1989: 67) recorded "Polygireulima fusus (Dall, 1889) " without illustrations from Texas, USA, at a depth of 110 m. This record was based on a single specimen with 2.9 mm long, a very small length for the species. We could not find the voucher of Odé's record. Because there are no illustrations and the length reported by him is small in comparison to the types, we consider this a dubious record.
Eulimacrostoma lutescens (Fig. 3J-N) differs by the wider spire angle of the teleoconch in comparison to the slowly increasing diameter of the teleoconch in Eu. fusus. (Simone, 2002) , comb. nov. Remarks. Simone (2002) originally included this species in Batheulima Nordsieck, 1968, but the species do not present the typical dark-brown protoconch and the sigmoidal axial lines in the protoconch like Bateulima fuscoapicata (Jeffreys, 1884), type species of the genus. Eulimacrostoma lutescens comb. nov. fits the shape of the genus erected here by the very elongated and slender shell, with an elongated, anteriorly spread aperture, and a similar color pattern. The protoconch and teleoconch of the latter species has a weak brownish spiral band (Fig.  3L, N) . Additionally, the shell of Eu. lutescens has several axial lines (Simone 2002) .
Eulimacrostoma lutescens
In addition to the type series of Eu. lutescens, we find two other shells collected from the type locality. One of them is figured here (Fig. 3L-N) , and it is slightly smaller than the holotype but has one less whorl (Table 1 ). The initial whorls of the holotype (Fig. 3J ) are straighter than in the topotype (Fig. 3L, M) , but it may be variable. The topotype has a similar conical shape, with a spire angle of 21° (the holotype has 23°), presence of axial lines very evident, faint brownish spiral bands in the protoconch (Fig. 3N) and teleoconch (Fig. 3L, M) , a similar aperture (Fig. 3L ) and a strongly protruding outer lip (Fig. 3M ). , 1901) , comb. nov. Redescription. Shell vitreous or with wide brownish spiral bands, conical with an obtuse apex, reaching about 4.5 mm long and 1.5 mm wide, about eight whorls, aperture broad. Protoconch vitreous, subcylindrical, about two whorls, 330 µm in width, smooth, transition to teleo- conch marked by a subtle incremental scar. Teleoconch with about six whorls of sinuous outline, with convexity more attenuated on the lower region of each whorl; suture deep, well impressed, sloping; subsutural zone occupying about 1/5 of the whorl height; surface glossy and smooth, except for microsculpture of axial lines and incremental scars; incremental scars well developed, appearing in intervals of about 0.5 whorl. Last whorl occupying about 50% of the shell length; base slightly abrupt in outline. Aperture high, occupying about 70% of the body whorl length, wide, pear-shaped, expanded laterally, acute posteriorly, rounded and spread anteriorly; outer lip thin, very sinuous, orthocline, strongly retracted near the suture, after strongly protruding, and retracted in the distal region, maximum projection at the middle of the outer lip height; inner lip sinuous, sloping and well demarcated. Umbilical fissure present. Shell whitish or vitreous, usually with a wide brownish spiral band along the teleoconch.
Eulimacrostoma patula (Dall & Simpson
Measurements. Lectotype USNM 160202: whorls = 9; SL= 4.53 mm; BWL = 2.20 mm; AL = 1.50 mm; SW =1.50 mm; AW = 0.91 mm.
Geographic distribution. Puerto Rico (Dall and Simpson 1901) ; Guadeloupe (Lamy and Pointier 2017) ; Brazil: Amapá (this study).
Bathymetric distribution.
From 46 m (Dall and Simpson 1901) to 300 m (Lamy and Pointier 2017) .
Remarks. Eulimacrostoma patula comb. nov. (Fig. 4A -K) has a combination of shell features that fit the morphology of the newly described genus, such as the elongated aperture spread anteriorly, a orthocline outer lip strongly protruding (Fig. 4G, H ) and moderately convex teleoconch whorls ( Fig. 4A-E) . Additionally, this species usually has a weak brownish spiral band in the teleoconch (Fig. 4C) . Dall and Simpson (1901) referred to five specimens in the original description without the selection of a holotype and, thus, all shells are syntypes. We select the shell of USNM 160202 (Fig. 4A) as the lectotype.
The material from the north coast of Brazil fits perfectly with the lectotype of Eu. patula in shape and reaches a similar size (lectotype USNM 160202, 9 whorls, 4.53 mm long vs MNRJ 34479, 8 whorls, 3.99 mm long). The record of Eu. patula from the north coast of Brazil represents the southernmost record of this species and is more than 2,500 km from the type locality and about 1,800 km from the recent record from Guadeloupe (Lamy and Pointier 2017) . This species is currently known only by empty shells.
As commented above, one shell recorded by Dall (1927: 67) is actually Eu. microsculpturata and the remaining shells found cannot be identified with certainty due to their poor condition. We did not find more material to reassess the record of Eu. patula by Dall (1927) . Parker and Curray (1956) recorded Eu. patula (as "Melanella patula") from calcareous banks off Texas and Louisiana, USA, in a depth of about 55 m, in a checklist of species without illustrations. Odé (1989) recorded Eu. patula (as "Sabinella patula") from Texas also with no illustrations. The source of material of these records could not be traced in malacological collections and the presence of this species in the Gulf of Mexico is considered dubious.
Eulimacrostoma patula differ from the congeners mainly by the presence of an umbilical fissure and by the more truncated base.
Discussion
Eulimacrostoma gen. nov. is erected to group the eulimids with an elongated, conical shell, possessing a smooth protoconch, a teleoconch with slightly convex whorls and an enlongate and strongly anteriorly spread aperture. The species usually share a similar color pattern of brownish spiral bands in the protoconch and teleoconch, and microsculpture of axial lines in teleoconch. These latter features are more developed in the type species and in Eu. fusus and Eu. lutescens. The anatomy of Eu. microsculpturata is not described, as only one young specimen with soft parts was identified. However, the kind of host (a starfish) and the combination of shell features corroborate the distinction of this genus.
Among the eulimid genera that parasitize asteroids, the most similar to Eulimacrostoma is Niso Risso, 1826, due to its conical shape, presence of brownish spiral bands in several species and axial lines on the shell surface. However, Eulimacrostoma can be distinguished from Niso by the shape of the aperture, which gapes anteriorly and is more elongated in the former, whereas it is usually rhomboid in the latter. In addition, Niso usually has a well-developed umbilicus. The type species of Eulimacrostoma does not present an umbilicus, but Eu. patula has an umbilical fissure, which is a variable feature in relation to its presence or absence in some Eulimidae genera (e.g., Eulimetta Warén, 1992 , Fusceulima Laseron, 1955 Pimenta 2014, 2015) .
Other similar genera, in relation to conchological features, that parasitize other classes of echinoderms or of unknown hosts are Batheulima, Eulima, and Haliella Monterosato, 1878.
Eulimacrostoma is similar to Batheulima, whose host is unknown (Bouchet and Warén 1986) ; they have an elongated aperture, with a strongly protruding outer lip and sigmoidal axial lines in the teleoconch. However, Eulimacrostoma can be distinguished by features of the protoconch, which is smooth, not completely colored.
Eulimacrostoma is also similar to Eulima, but the more typical forms of this species-rich genus that parasitizes ophiuroids have a narrower aperture, that is not so spread anteriorly, and the outline of teleoconch whorls of Eulima is usually flat. (Watson, 1883) , comb. nov.; C. Eulimacrostoma fusus (Dall, 1889) , comb. nov.; D. Eulimacrostoma lutescens (Simone, 2002) , comb. nov.; E. Eulimacrostoma patula (Dall & Simpson, 1901) , comb. nov. White circle: type locality; black circle: additional records. Records without geographic coordinates are approximate.
Eulimacrostoma can also be compared to Haliella Monterosato, 1878 by possessing a high aperture, but the latter can be distinguished by having a more cylindrical shell, a more obtuse apex, and by being colorless. The host of Haliella species is doubtful, Warén (1983) commented that the genus possibly includes parasites of ophiuroids (Warén 1983: 47) , while Hasegawa (2009: 276) noted irregular sea urchins. Hasegawa (2009) identified Haliella sp. collected in the same haul of several irregular sea urchins and ophiuroids. Despite these hypotheses, the species of Haliella have never been found on the host.
Delimitation of genera is a hard task in Eulimidae (Bouchet and Warén 1986: 310) , with some exceptions. Several species and genera are known only from empty shells and/or have no data about the host and/or anatomy (e.g., Batheulima, Eulimetta, Oceanida de Folin, 1870) (Warén 1983 (Warén , 1992 Bouchet and Warén 1986; Pimenta 2014, 2015) .
In a revision of the family in the northeast Atlantic, Bouchet and Warén (1986) established eight new genera (including Acrochalix, Bulimeulima, Campylorhaphion, and Halielloides) known only from shell morphology and argued that they can introduce 10 more genera based exclusively on shell morphology. The introduction of these genera was justified by consistent features of the shell and the author's experience on the eulimid fauna of other regions.
The description of Eulimacrostoma is based on the combination of shell features and on data about the host of Eu. microsculpturata. Albeit only one species has the host known, all species included in Eulimacrostoma have very similar conchological features.
Recent efforts with molecular data are elucidating many aspects of the evolution of Eulimidae (Takano and Kano 2014; Takano et al. 2018) , but the family is too species-rich and to reach a high percentage of DNA-sequenced taxa is a challenge. Takano et al. (2018) proposed a new methodology to identify the hosts of eulimids by extracting DNA from the proboscis of the eulimid in an attempt to find DNA traces of the host and reached successful results. This is an interesting technique, especially if the record of the eulimid attached to the host is not available.
We expect that the description of Eulimacrostoma calls the attention of researchers to congeners from other parts of the world. By now, Eulimacrostoma is known only from the western Atlantic (Fig. 5A-E) . Several genera of Eulimidae have a worldwide distribution (e.g., Eulima, Fusceulima, Melanella Bowdich, 1822). The only known host of Eulimacrostoma is a starfish of the genus Luidia Forbes, 1839, which has a worldwide distribution (Mah 2019) , occurring mainly in shallow waters of tropical and subtropical seas and inhabiting soft bottoms (Clark and McKnight 2000) . The current state of knowledge is not sufficient to establish a specificity in the parasite-host relationship at the species or genus level. Thus, more data is necessary to reach a better comprehension about the biology of Eulimacrostoma.
